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straight up to high altitude within a few days of arrival in Sola Khumbu, and did not return to lower altitudes until after the attempt on the summit.
The party was insufficiently acclimatized, and lost a great deal of weight.
They also suffered a high incidence of sickness due to diarrhoea and upper respiratory infections. It was thought probable that these infections were contracted from the local inhabitants and porters, and although hygiene could obviously be considerably improved, it seemed unlikely that the intro? duction of infection into a party on its arrival in the Himalaya could be altogether prevented. It was therefore urged that the forthcoming expedition to Everest should spend a month in the Sola Khumbu district in order to become acclimatized to altitude and to pass through the stage of initial infections before going on to the mountain itself. Experienced Himalayan climbers hold the view that little is to be gained by spending too much time below 14,000 feet when adaptation is required to altitudes above 18,000 feet, * The attachment of Dr. Pugh to both the 1952 Cho Oyu Expedition and the 1953 Everest Expedition was made possible by successive generous grants from the Royal Society to the Himalayan Committee of the R.G.S. and the Alpine Club sponsoring these expeditions. and this view is supported by the observation that Sherpas living at Namche (about 12,000 feet) complain of headaches and shortness of breath in crossing the Nangpa La at 19,000 feet. The plan was therefore adopted of spending three or four weeks on acclimatization, but instead of ascending by slow stages, the party should make short visits to heights of about 18,000 feet and return in the intervals to 13,000 feet to rest. This procedure proved extremely successful, and was thought partly to account for the greatly improved physical condition and freedom from illness shown by the party during the subsequent operations on the mountain. Oxygen.?Oxygen had been taken on every expedition to Mount Everest The experimental work done on Cho Oyu provided data permitting a reassessment of the oxygen problem. It became clear that higher flow-rates of the order of 4 litres per minute were needed and much more oxygen would therefore have to be provided than had been taken before. Although the net effect of oxygen on the rate of ascent of men climbing at 20,000 feet was found to be small, it was predicted that, given enough oxygen, above 26,000 feet the rate of ascent would be about doubled because of the elimination of the need for rests every few steps to recover breath. Because of reduction of fatigue, men would be able to do a much longer day with the help of oxygen than without it. The successful use of oxygen would however depend on the ability to overcome the practical difficulties of transporting adequate quantities of it to the higher camps. Open circuit sets proved satisfactory apart from a few minor technical difficulties which were overcome and some trouble with ice formation round the mask and its connections.
Respiratory resistance, which had always been one of the chief difficulties encountered in oxygen apparatus used on Everest, was reduced to a minimum even at high work rates. For strenuous work, Climbers using oxygen found they could do a much longer day without becoming exhausted. Oxygen at night induced sleep and warmth, and promoted recovery from fatigue. All the climbers commented on the great subjective benefit experienced while climbing; they were able to enjoy climbing again and take an active interest in their surroundings. Climbing rates were not significantly improved up to 22,000 feet but above that altitude the improvement in climbing rate became increasingly apparent. Sudden failure of the apparatus while climbing caused severe breathlessness and weakness, although slow failure was apt to pass unnoticed. No ill effects were noticed on removing the mask, provided the climber first rested and recovered his breath. Hillary removed his mask on top of Mount Everest and was able to take photographs and set the shutter speed of his camera. After ten minutes he noticed his movements were getting clumsy and his thought processes muddled, so he replaced his mask. Bourdillon reported some loss of tolerance of altitude after wearing his closed circuit set for a prolonged period, but there was no evidence of this in the case of Evans.
Nutrition.?Himalayan expeditions have in the past usually subsisted on local foodstuffs supplemented from bulk stores taken out from England (or purchased locally). Below 10,000 feet, rice, dhal (a type of lentil) and atta (stone-ground wheat flour) are staple foodstuffs, and above 10,000 feet potatoes and tsampa (stone-ground parched barley) are eaten. Eggs and chickens are available in limited numbers up to about 13,000 feet and yak and sheep can be purchased between 12,000 feet and 14,000 feet and sent up on the hoof to 18,000 feet.
Most of the food for the day on a Himalayan expedition is consumed at two meals, breakfast and supper, and since the daily intake of Calories is 4000 to 4500?at least at the lower altitudes?these have to be very large meals. Very large quantities of tea are drunk, and with the serving of curry each evening and the strange, bulky diet, a considerable strain is placed on the digestive system. Digestive disturbances are relatively common, and cases of chronic diarrhoea occur which are probably of infective origin but are kept going by an unsuitable diet. The majority of climbers however eventually become completely adapted to the diet and do well on it.
Cooking is done over wood fires up to 18,000 feet. Above that, fresh problems arise; the production of cooked meals and adequate quantities of liquid becomes increasingly difficult. Paraffin stoves are used, and all water has to be obtained The role of science in relation to the 1953 Everest Expedition, of which some account has been given in these pages, has been to reduce the stresses imposed by an extreme environment, to increase the climbers' ability to maintain themselves under extreme conditions and so to preserve a state of health and efficiency sufficient to enable them to achieve their object. From the scientific, as well as from other points of view, therefore, the ascent of Everest is another milestone in the progress of man's conquest of his environment.
